itom WNmker 01761

Author

Corporato Axther  Center for Environmental Health, CDC

Report/Article Tith  Typescript: Detailed Respanses to Subcommittee
Questions on Dioxin, for the Record, September 1983

Journal/Beok Title

Year 0000
Meath/Day

Calor Ll
Nomkor of images 31

BescriptonNetes Includes a memorandum from Edward N. Brandt to
PHS Agency Heads introducing the report.

Monday, June 11, 2001 Page 1762 of 1793






7 7 - DEPARTMENT OF HEALTH & HUMAN SERVICES y Public heelth Satvice . - -
5 -, . B A s B . ST .
Memorandy

PHS Agency Heads oot t
OASH Staff' Off‘ice Directora P »

* Attached please find an updated copy of the PHS views on dioxin. It reflects’

& all of' thel_ scientistfs views, and will be updated per‘iodically.
additional oonments I will be pleased to reeeive_‘"t:,}qén;




r‘ E _CENTE'R EOR "ENQIRONMENTQL ‘HEHL h

= L;-‘-

i‘in inm

11.{:\{_L

“;Sl:llB_COMMI.TTEE QUESTIOJ:JS

L T

;:.5."4,} -,l, 1._ e

[Iﬁtroduction

'E—“*--!?“'h-‘ ) r"ﬁ 3o
chemicals-ﬁ

. '\—., E)

~e1at10nships be deter 

g
“‘-

AT Ve

| Obseruat ¢

i o S D L St
T e et A

154
Rl

et




TR
T

A

"ih

her
i
i A

-

8 1 FoT T B A A g A W

P ¢

ot
:
&

sty
pt:

been’
susce

§

se’and by

)

=3
O
T
0
o
r.
W
-3,
AT

AR Lo s
.ﬁb “—ﬂ.n b A
..fu-_ o :?ur.w.r.uu.u.wam. i %
i g EAgRt e SV I L T
Py ..,,.nn. AR ..W..mr.q\....

.
. 2

J-

i
L)

L

RN

effel
ds‘ h

enc

+

iffer
2,3

+
nim
oxic
omp oL



L
4 |.1..

eFFects;

. .
I P

caﬁcihogbnfc

419
!N_-"t- ¥

eproductnue eFFetEsL_lmmune svstem
8, “* ;2:

._,‘4f

rom'anim

iy

P . \“'I‘ K e .
and. enlarged and;sensory'c
‘_ ‘-v‘q—

e liver: €C ol :
h 11 r.mgy%?wr mglfj Qmé,{f n
' ' Total serum* lipmds may " be

cquired FormJoF porphyﬁia characferized:by c

U has. also been obserued (Jlrasek
v'i-\ .

Cand - ollowup §§udies-éddre531n

wale £
_‘rl o
f

number oF case'control andﬂthv




f'fimé“héésndt_

'the study o

i """""_ T 5 :

he to exéect oifind cades”
1

w 'l ,,;-ua

:Qfaﬁdg'

%h i
it
3 g \H{L ﬁfﬁﬁ?’é

rresul’
gyg;rm = ]-‘...‘4 E,

.-.gj:’

LA '\c\"‘“

onducted amo_‘

!
T— 3*")}‘“‘5-'

onclgdp&?that there were

-
SAAT fos
mungcati

»

%4 T B D

a4 "fouﬁ.z’n‘i ¢
By ai oo f "‘»s—-

byt : - 4 i -
ach er 1n a study-oF w

o .;h‘n_‘




! .
s n .,

- + W A -
& B T

* ' L . *-'5-?- P00 B o

- b 5 E - M x" v
T : M e .

e

ths zn a stud

K

Jorkers.. y

) Found no excess dea

uorkerf;.‘.

" an exp10310n atlthe fQ I

-o'-.r‘

b e Gl o

e
.-‘}‘-,..A-,

1976,{ch11d “An S

llmltathgs
T .

AN
q )

One broblem with all oF,thesefstud1es, 1nc1ud1ng reports'ffdm mdrk%
‘-- \‘{ : .< 5o el > . "'*‘ i G "-i‘
] v!l o h A ] 1\ b;-!‘d,\ ; -4 [T r.l

¥ the 44 uegefétioq_éaﬁ

LUH

éfe 
ot

ST

"Q\\.i-,’n._\"
i

In s1tuat10ns where no systemicfﬁeal th




;\ " ”I“'é . &
|cntalzcontam1nat;on‘1n diFFer

o 3@4{‘{4"-

'arious amggnts

ﬁf’é"ég : and that "ij."

2 JHQW&.-

»:’:“‘; ) ""-
n.a
‘R -

+

1”' ¢ : } The mechanism’ F action oF; i




B TR

??df
4]

%ﬂ

fgﬁdﬁ trie

n% - !
i

I

half 11Fefof betweén 12;5

..»_
rs
= EATH

iioxin,accumulé

1mmuné;képon

g

08, and 2 193 ng/kgj(nahogfum/k1logram)‘

f’_} '-"‘.
- '..,g T




e -
"».'f'fr. G e

ncreased mobtallty,:decrgaseg body welght gnzn, depreosed hematological

lepatic 1ymph01

ta g

ak ‘ddsad:wlth O 1 ug/kg/d'TCDD sho_ed

P \1.;

d'ze -,,
:'A.!‘ E
control grou

-'.,-!-’

: BB oo S R . S I El
'Program (NTP 1982) also copducted carcmnogenicit




E R S IR L el
..-’ ; '.- T S ) o . . . I \ oL i':’ o )
oth Osborne Nendel rats and B@CaFl mice producing tumors GF the liuer_and

,hyroid. In addit1on, the carcznogenlcity oF dermal applzcatlons oF an

LR,

cetone suspéhs

emale Swlsswwébster?ﬁ Eé_Bx/wk'

e U gy

cr
!

u;ﬂﬁ €7 suritn iy _ ;
Was obserued 1n_Fema1q mice give
'r%’ ;':? MRl 5 s 2

£ L 5

"'=ampared wlth.controlsl

L Ltey” t-“a—f,

‘e"s..r»

b O ¥
Females;the 1n01dence

e ‘i”‘r'.J.

!
‘T'vx

that dioxzn promoteg tumors

Et1930):haue'shown'd10

v = .’ s . t.
- 1 -- \‘3, i' "” “r.a L REDA.
o R e N
umor promoter 1n a two s age model oF carcinog enesi
. - Y -l R EI PR 1_ Lo - ‘.“ :
< :




n J's

9 bw F°P 3 woeks depressed the_delayed hype::”&

H|?‘

- e Th st . m?‘ 7o AR LN 2 _m
onducted;ln rat "d-mice suggest tpat‘alﬁhough these spec1esb

t"f i _“‘G‘--!

ng “imm ygﬁgﬁ1iéihqfe

Ld

cu N v

—generat:on,repﬁgguc

Thus Far, a no obseruable eFFectwlcue;
1ue”outcomes'1n iﬁé
Ao r? 7

fﬁlgeneratzon studles been conducted to

117
LIS

Health effécts-in_the more sensitiue

xperlmental qnimals, 1n

a

clud;ng chloracne, lluer tox:city, 1n01;“y

IR

i
<
]

.




‘population

37 1'"

‘unctlon 1n'
. .,.('1‘ g’)

”_nnbther example:isbthat

.5-

eFFects on {EPPOdUCthh aF

‘ l

L
e U AL AL P

ioxin durlng production proceésgs*is relatiuely small ('eueral-th u;and_énuﬁ




ﬁﬂf'"$*ﬁ'-'; _{-ﬂ;‘ :f o _12_

', ! . B o .,_~'- Co er ,_I-_.n...',_

111 1ndustru11zed natlons) and may not be large enough to show small Chaﬁgts.

“hey are predomanantly adult males, and the llterature giues no inFormat1onif

\ \ e

bout the doses oF leXIn these workers actually receiued nor are the repaft.

]

Iear on how thqroughiy these workers were examined Furfhermore-'women and:’

loweuen{;spme

W
,‘-\1

f 1'ng/kg bu/d has been, rép rﬁeduas a no-

*




o ~,.—|m1»

_ell us about

-4

‘ :

5! i
fa number oF humank

o

e <ﬁ.'.‘, ™ A

p?d-diox;n

_andxpéFh

mali ghant‘mes

‘1‘.-|( f-:, A

éfion‘of whetﬁer th

e

i:
w e

d witﬁ;ﬂaboue bacgground"

l¢ adyerse:

rh




,:_i f ; : _;:;“ﬁ{;Fi _14_1-

These studzes are conducted or FJnded by the U S Qir Force, the Uetcraﬁﬂ

- g \‘ 5oz - -

1

dmlnlstratlon, and The Depurtment oF Health and human Seru1ces (Cenuers‘Fop;

- -Jy

;1sease Control/Center For Enu1ronmenta1 health/Natlonal 1nst1tute oF

setissue 1eu%19'1n a‘llmlted numBer OF human tissy

easurements would be neanlngless sznc° the last exposure mould haue‘occu}rec




- w-lE!'- L - ’ - T I e ’ “i‘"“ . I -'-“

ke predzcn*pnshabcut the toxnc erFec:s oF dloxln. Sinilarly, 1t would not

.

4.-

opulatlon xhat had 1ts last'expcsure many years ago such as some oF the ;

ni’uha\_

ioxln exbosu e and"

f Ju1§-2 1983 5 OOO haue been 1nc1uded in the reg:stry




- =16-

nersonéf; Dec131ons ta proceed ulth Lhese kinds of stuuies dcpend on

s

,cnentlfic r9331b111ty and the aug11abi11ty of resources._

.fﬁ.'l'if““ : S- 5

\ualuated to determiﬁé thelr:suitabillty for epzdeniologic_sfudy.;_'

-he Fe351b111tyhstudy has been completed a 301nt IGRC/NIEHS meeting-has:been

ie01de whether to contlnuetthe project nd to derzne an action plan.

cases oF soft

.9.77




"_;17;)'

had been exposed to phenoxy ac1d herb101ﬂes. Th1s clznﬂcal

..‘ N . i ‘:

researchers 1n Sueden to conduct two separate epldemiolog,' case control-;ﬁﬁ;

w'....'

Later. reéult; <

ISt :
4 i o T

suggest ng an associa%:cn between

e W H
- Ta

sarcoma 1n humans and exposure to diox1nmcontam1nated products is

accumulatlng Internat1ona1 Studies that Fa:l to conFirm an association
Far TLogy .rf‘;y-. i, : : -

Jetween soFt tlssue sarcona 1n Humans and exposure to leXln contaminatpd

e L B o _:.:,

arocucts suffer From‘the dericienc1es preu1ou51y descrloed on ng f33

"ontrouersy ouer thls‘association is on901ng w1th1n the sc1nntif1c cbﬁﬁﬁhify{
t. ".i ':I.ll.: ll .'-‘ s o ‘ ' - .:.
b

“or Lhese raasons "careful ‘pldenlologlc analyscs gre needcd :he,qué%iioflo

Al

n assoczatﬂon oF sarcomas mnd QXPOSUPE to phcnoxy ac-ds and chlorophenols ig

- Y

nelng addressed 1n the CDC Dloxln Re ishry mortallty stud; und wlll be

'l

=ddressed by the IQRC study In addztnon other studles, such as case




—18m
‘ontrol stod*Eé' are belng proposed and conducLed _Epidemiologic‘stﬁ&ie'_ﬁib

chese m111 Further dellneate any’ uSSOClatlon. S f-;; ;§f;2

1,

2,

'%1de exposure 1n 13 counﬁies in hashinqto_
3.
4,

AT, St A A e BTy iy E




(4]
a

The U S air Forcewls cdnductlng a study oF personnel mho conauctedmfv
wlth only a uery llmlued number OF deauh certlflc é ;was negaﬁiue

whlch_hdue been‘éxpoqed'to lefln*CDnuamlndted soil Some 1nformatzon

~19-

Other pgrtinént oengeing or proposed studies are listed belpw.

' -
[ o

CDC has be N conductlng an 1nuest19ut10n wlth sup pcrt From the UeterAﬁg

T

Lﬂdmlnlstratioh and the Department oF DeFensef to determine‘wncther"

e 1.
o i z..
R

6h11dren wlth bzrthq

.l" s

U1etnam{ueterans haue a h:gher rlsk oF Fatherlﬁ

N

spray"ng in Uzetnam~~the'"ﬂanch Hand Study. Sone results oF *hus studv

should become‘auallcble duriﬁg 1983 i ﬁ mortallty st udy OF this QPOLP




)uestlon 3

L . A ek i g

. : St = .
- . A ;u~ Lo . . P . , PR

E

that addltional research ‘on’ Lhé'heéithfeFFééfs'o? didﬁiﬁ-ié;heedéd'gﬁdtwﬁi

ﬂnlmal rhseardh has establishgd that dioxln 1s'uery toxicﬂ}

et

":‘-‘ Tos

=umber of eaple For he 10ﬂgést time. IF tHose Stuat s s1ov d ﬂo cff@cL,t¢t

[

sould be reasonable to assune Lhat nothlng could be, gaired From byudylng

e

P T

ndlumduals wzth lower_and“shorier-c%posures IF health e Fects are ﬁ?"7“°“




-21~

the study UIétION'Q.#QfﬁffI&

* [
.’..'; \"_:*. (.v t ‘ P e

Hhn ak ,-.3_ Gat -l e
Ve "

LE

The_methods For dloxzn analysis 1n%b1ood'apd'

{_.-t‘. wg'

This assessment was bascd on a numbar oF "bQSt

_P.. 7
r, 8

Some

cfopr human exposura fo dioxln.

Judgﬂent" as umntlons for unwch deFiniLiue eu1dence 1s not auailuble.

these aasunntﬂons dﬂal w;th Lhe ext;apoluflon Fr om anWﬂal aa%a to nuwaﬂs cnd

{.
e

'”hﬁ mode and degree oF exposure.,5=ﬁj,. '9?1£?rinw

4ith judgments concernzng

Thls concentratlon was CﬂlCUlatod by considerang hnw mu h dzrt a toud

-

(child age 1 3 years) mlghu Cmt, how much dzrt mlght be picxed uo oy nhe 541

P

durlng such actiuzti s as g.‘dening, hnd hcw much dust ﬂlsnt bﬂ .nwa1ed




-22-

T Ty
B

:oddlers‘would'ohiy eat diﬁt for. a'Few years énd that gafdeningﬁwbuld‘nbilﬁé;

one on a dazly baszs, partlcu arly in thc wznter. It ﬂnS assumed Lhat 1F th=

i

iioxin was bound to 5011 absorptuon oF leXln from skin mﬂght be 1 10%, From

he 1ntest1na1 tract 30%,‘und From the lungs, 50%. ‘at 1 ppb dloxin in the'”L

011 (1F the dloxin was boUnd tO soil), 1F a toddler ate 1 gram oF d:rt,'gét’

.

ne gram oF 9011 on h1s or her skin, and 1nhaled dust rom the area, hls or

. _) . ‘

er total dally dose would_be between 311 400 picograms.; IF 10 grams?oF_dirta

g bu bas:g;i7

1‘ i -
----- v B - '.r-" el

r

The no obaeruable'eFFect leuel 1ﬁ rats is 1 000 plcogr@ms pcr kg bu':miﬁh
{ safgty Factor oF 100 the dally a11owab1e dose would be 10 p1cog“an/kg bw
or humans For a 11.et1me.; Qdd1t1ona1 saFety Factors should be added meruuso'

- ¢

f the eFFccts on rep.oductzon 1n monkeys at dpsuge leuels oF 1 800

- -_9

chograms/kg, because dloxin caunes cancnr in rodenta, and becauso_vpecies

ary in sen51t1uity Exposure uou1d not be for 24 hcu.s a uay ﬂuery duy,'ahu

R ‘. 1 .
lthOLgn d10x1n 1s_eatremely p?PSlSLbﬁt ;n 5011 ‘*011 leueTs uou’d c eduail

B .‘ I T R S R ._,F' FREIET: N b




%iminisﬁ. ifnan:éﬂﬁlt‘regeiﬁed a daily dose'of 4,000 ﬁicograms, his or'héﬁfi

-

lose on & }g bw ba31a,wou1d be 5?§ngr about 57 plcogrems/kg/d If he or'shé

‘..-"

*eca:ued 400 PlCOQPamS the dose would be 5. 7 plcogr nsl%g/d These nos;ge -

l H

Leuels are below‘the ng obseruable chcct 1eue1 1n rats‘ howeuerJﬁ;

xllow a suFf1c1ent saFety Factor, nor do they take 1nto account_ he uarlatlhn

: S
Ln sen51t1uzty between speci s .

Not“mugh 1nFormaticn 15 auailablg h

The 1eue1 of 1 ppb 1s nof to be construed as a "safe" leuel howaberlltﬁ

5§ a leuel oF concern deueloped ror one spec1flc re sldentlal szte.  Leual of

-oncern must be deueloped For each 51te and dependzng upon ;he Uar*ous

LR

0 a sk :

,1rcum5tances; wzll 11kely be szferent in dszerlng éltes,F}-ﬂ

'

I3 T '
» I .
. oL, .
. LA i
' - "y - .
H -, H -
T . v N B
LA - [ Ce ..
i H . s A
. + K <
e ; . B .
3 h
P
L
v
- i .
1 . i + - &
4 - i
. . E‘ i ! . o
v T LN .
F
+
.

J" . -




s  REFERENCES

Allen JR Lambreckt LK_ Uan Mlller JP.J:Lf'

Barsotti Dﬂ

ORIt

Induétriallg 'ac

AL

Jng_

Koehler RE ) Tetrachlorod:benzodiox}n" ﬂn\accidental'polﬁon

Codgon D ﬂcheson FD.Q

1982; 7 1057-1059.,

Cook R' Townsend J Ott NG

Med ,

Cook RR. Dioxin, chloracre, and soft tissue sarcoma.




Courtney KD and Hcore JA ‘ Tcratology studles with

I 1;

rl e

ti‘-‘_h

Tox1c01 'épél Pharmncol '1971 20 96 403

e

Erlksson M Eprg N

between cllnzéal andJelectrophyszologlcal Fihdmngs and'lﬁdl

Hardell LK

rdell L Erﬂks n_ﬁ“

-_"‘.“eﬁ

ko chemzcals espedially organ“c qoluenis Chloropﬁﬁﬁo and Phcnocy ac%c f"“

A caae conyrol study

Hay @.. - Toxic cloud duver Sevéso,

Honchar P and Halp'f n

Lancet 1981 (1) 269

and Sandetrom R‘_ﬂCaselcontrol study' SoFt"tlasue sarccmas and_

ardell L"Moller T

_und axelson 0* Soft tzssue sarco

7T M

Lenner P Lundgren E. Mallgnant lgmphomn':nd exposure

Br 'g; Cap der 1931 aa (2) 169- 76.

.,

latire 1976;262:636-81 0




ARC. Chlcr;nat d dibentodioxlns. 'In: M0ﬂographs on the eua1unt10n 0“ tne.

ar01nogen1c rlsk of chem1Cu19 to man, Lyon, France HHO 19?8 15 41 102

.

Db

fcnsen NE alker RE.{ Chloracne._ Three Cases‘;IPFOE;:ﬁajﬁoé;fﬁé&if‘5

(372 55 68? s.L

ox1c1ty.  Cell 1980 22_27‘36

ociba RJI, Keyes DG, Bgyéﬁ-JE; béhbésbn'am de EE D¢tuenbar Dﬂ Kalmino
'rausdn LF Park DN,;Bérnard'SD Hunn°1 Ra Humlston CG sults of a t
ear chronmc tox1c1ty and onrogun401ty Luay oF 2 3 ? 8 rachloroci’ nzoff'

>—d10y1n (TFDD) 1n rats. _Toxzcol ﬁppl. Pharmacol. 19!8'ﬂ6 479~403 f .-{{f

B ' 1

) :
it o 1
f .8 t
- . .
. . y o3
i X srhe =
i v
oy
T - .lb
t
i
- . -
N W oL
L St L
S o 1] :
- T R
N B "
€ ,;
- N sk




'—27~

Kociba RJ, Sdhwetzisgj T°K1City oF 2 3,7,8- tcurachloromw anzo~F—diQxiﬁﬂ'u'““

(TCDD) . Drug huiubOllSm Reulews 1982 13(3) 387~ 406

iamb JC Moore 39 'Marks Tﬂ Eualuation oF 2 4- dzchlorophenoxyacetit &cid

. - B A
g RN AR

(2, 4 D), 2 4 5 trichlorophenoxyacetic aczd (2 4,5~ T) and

2,3,7,8- tetrachlorodlbenzo—p d;ox:n (TCDD) toxlcity in CS?BL/G mice. 3

PP T
Il ‘l

nalFormations 1n their oFFsprzng ﬁ Natl Toxicol Progrnﬁ Research TrlangleT

K S ¥ (_.

nstztute,i?esearch Trlangle ParkJ' Report No NTP 80 44 57pp

}éy-. _G.

xposure.;-‘

’7.4

x¢ns 1n mice and aulnea pigs. Tox1c01 ﬂppl

h1or1na+ed dlbenzo p dio

harnacol.,1978b 44 335 355. lf?-}f" ijf. A . ,
mConneil EE hoore JQ Da‘gard DH % Toxic:ty oF ? 3 7 _t 10r0d1nen S

?a

T

]
w0
- . "
“ :
i ‘
i ]
L7 A

HEY -




| '-.~23-_

chulty WP Rhe*us wacaques.' P%rtlnenre For siucies on Lhe toxxchty oF

Elorlnated hydrocarbon enuzronnental pollutants 'In:Z Chiurellz PB

aPPUCCinl FS ,uog..'hdUaﬂced Uiows in Przmate Bzology. aerlln"

etrachlorodlbenzo‘p dlbxin;(CﬂS No}‘l'l?as 01 6) 1n Osborne Mendel rats uﬁ _

Natl Toxlcol Proqram TPfh ?ep; Sep.: .

6C3F1 mice (g;uage study)
982h; Issue ?09 195 pp..

eal Ra Olson Ir, Ga91ewics Ta, uelg er LE The toxicokiﬁetic§ 6F ' } _;,75;“

3 7, 8 tetrauhlorodluenzo p dloxin in mamnallan s;sthms. Druq het ﬂmliqm

avie 1982 13 355 585.

liver RM. TOXlC eF’ecLs oF 2 3,7, 8 Letrm_hlorodlbcn?o 1 ° dxo%in 1n R

aboratory wo,xtrs._:gr. QA Ind; uad, i 75;32:49-53,




o !;L; oL S ~29-

L@

Mt M, hold@: 8, Olson R.  0 mortalzty unalyszs of employees engaged in th

-

1mnufacture oF 2 4 5 trlchlorophnﬁoxgacetlc acid, I, Occup;IMéd:f'

'980 22 47 50

>itot HC Goldworthy T Polund a.‘ PromOtion by 2, 3 7 8 tetrachlorodibenzo-p—

ilOXln oF hepatocarcnnogeneszs from d;ethylnltrosanine.‘ Cancer Res

_980 40 3616 20

’oland ﬁ

;uﬂd &ende

hlorlnated dlbenxo—p aioxins and"re1ated compounds?' &nn.:m Y Rrud Sci

L

979;320: 21*-230 .;;vg '
oland A, Palén'D? F1ouer E | Tunor oromotﬂon by TCDD in skin of HRS/j
airless mice, Nahure 198? 300 271 3

-

oland hP..vnzth D, hvttcr G maééick P. A& health su%ﬁey of warkers in a

, &=D and 2, 4 SmT p1ant | _Pch..EnOiran-Héalth 1971;22:316-27.

—-—

eggiani G. Locali7ed ronng iwaiic with |PDD~Seueso. Missouri and other

reas. Torics ;h Enuiron. alth 1°so 4 303~ 371,

ket~




. =30~

teggiani G. Acute human evnosur to TCOD in Seveso, Italy. J. Toxicol, and .

muiron. Haalth 1980 6 27 43.‘

- . I
) ar . et

3mith, éH Flsher DO fPearca N Teagua Cﬂ._ Do agricultural chemicalsf;gugg;;

' b “.-" ! s L D .
A S B ’-'.-'7 ekt

soft tlssue sarcoma?,gIhmt:al Flnalngs of a case control study in Hew*

Zealand. Communltv Health Studles 1982a 6 114-119 Lf V

l. _'J'

*MIth AH FIShe" 00. 6119S€H3a.Peche N ‘ The New Zealaud coft tlssue;]lifﬂ"r

v-rr'

1976; 38 517 23

R

;or;ality siudy oF persons expo%e

,a

ihlBSS AM, Frentze

T

lovember 17,_1953 am _::_:_._"I‘nd;'_"”;‘e'd_f 1582, 31179189,

oI

4

oth K, Samfa1~helle S ougdr J,Iu.uce J Carrinogenicity testing aF th¢:}

»rb1c1de 2 4, S_erch7oroohaﬂoyyetﬁanol contain11 io'i' and OF pure d:é;{n
.n Swiss micenf' atur 19?9 273 :‘8 54 5 .
.




-3 1

J6s JG‘ Mooré Jﬂ Zinkl 3G, Erfect oF 2 3 7, 8 tetrachlorodibenzo p dioxin on

the 1mmune sgstem o? 1aborutory animals Enu1ron health Prrspert

7355 a0z, C L T e e e

'f".:‘,-'—-."" [T

ck J. Susklnd R The mortallfy exper1ence of workers exposed to
‘

-etrachlorodlbenzodioxin 1n a trlchlorophenol process uccident J Occug l,i

ed. 1930 22 11_14

!
HS/PHS/CDC 5/83




